Aims: To describe and quantify impairment in an outpatient population of children with chronic pain of unknown origin (UCP). Methods: A total of 149 children who presented with pain of at least three months' duration and without a satisfactory explanation at presentation were studied. Number of somatic complaints (Children's Somatisation Inventory, CSI), pain intensity (VAS, 0-10 cm), functional disability (Child Health Questionnaire (CHQ-CF) and clinical history), and general health perceptions (CHQ) were determined. Results: Mean age of the children was 11.8 years; 73% were girls. Overall, 72% suffered impairment in sports activities, 51% reported absence from school, 40% experienced limitations in social functioning, and 34% had problems with sleeping. Mean number of somatic symptoms differed significantly between boys (8.4) and girls (10.7). The CHQ-CF scores for physical functioning, role/social functioning, and general health perceptions were 76.4, 70.7, and 57.5, respectively, indicating substantial impairment on all domains. The mean pain intensity was 4.7 for current and 7.1 for worst pain. Children solely evaluated by a general practitioner prior to referral reported less, though still substantial, impairment. Low general health perceptions, impaired role/social functioning, high pain intensity, and having headache or musculoskeletal pain were independent predictors of having significant impairment. Conclusions: Referred children with UCP show substantial impairment on multiple domains in daily life.
C hronic pain is a common finding in childhood and adolescence. In a recent Dutch study 25% of a school sample reported chronic or recurrent pain. 1 Thirty one per cent of these children consulted their general practitioner because of the pain. An additional 13.9% required specialist attention. 2 After referral, in a number of children a distinct explanation for the pain is evident at the first visit or shortly thereafter, and treatment, if applicable, can be started. However, when the symptoms remain medically unexplained, the diagnostic work-up becomes more complicated. A somatic aetiology can be identified in only 10-30% of the children with unexplained chronic pain (UCP). [3] [4] [5] [6] In everyday clinical practice UCP often is considered to be self-limiting and therefore innocuous. 7 Although this may be true in some cases, there are indications that significant impairment and disabilities in daily life are present in children with UCP. 8 High levels of functional disability were recently reported in patients selected from an outpatient paediatric pain clinic. 9 A study comparing schoolchildren to children referred to a paediatric headache clinic showed those with headache to have more absence from school and more physical symptoms than children without headache. 10 However, most previous research is performed in either children selected from the community by pain questionnaires or in subgroups of children in whom a complete somatic work-up had not yielded a diagnosis. These are obviously not representative for children with UCP first visiting a paediatric outpatient clinic.
In this study we therefore aimed to identify the impairment of children with UCP referred to an outpatient clinic of a university teaching hospital. Additionally, we assessed whether general patient characteristics, referral status (referred by a general practitioner or by a consultant physician or surgeon), and results from the Children's Somatisation Inventory and the Child Health Questionnaire modified this impact on daily life.
METHODS
The Pain of Unknown origin in Children Study (PUC study) was conducted between January 2000 and July 2002 in the Wilhelmina Children's Hospital, University Medical Centre Utrecht, Netherlands. Children who presented to the outpatient clinic were eligible when they met the following criteria: age 8-18 years; pain lasting at least three months prior to the visit and without an explanatory diagnosis set by the referring doctor; first visit to a university paediatric outpatient clinic for this complaint; and sufficient knowledge of the Dutch language. The Dutch healthcare system is organised such that a child is first evaluated by a general practitioner. If further specialised care is necessary the child can be referred to a regional or a university hospital. If specialists in the regional hospital need a second opinion, children can be referred to a university hospital. In the Netherlands, therefore, a university hospital to some extent covers the same population as a regional clinic. In our clinic approximately 30-50% of the outpatient population consists of children only evaluated by a general practitioner prior to referral. In this paper these are referred to as the general practitioner group (GP group). Children referred by a consultant physician or surgeon are denoted the consultant physician group (C group). Children were recruited from the department of general paediatrics, and the paediatric departments of neurology, orthopaedics, immunology and rheumatology, gastroenterology, and urology.
Eligible patients were approached and included immediately after their first and before their second visit to the outpatient clinic. Every child was evaluated at the discretion of the responsible physician. Only after each child and parent had given informed consent were additional research data gathered. (Semi)structured inquiries on the (previous) medical and family history were performed and supplemented with a physical examination.
Special attention was given to data related to the impact of pain on daily life: impairment in sports activities, absence from school, social impairment, and nocturnal awakening.
Impairment in sports activities was defined as having to quit, reduce, or change sports activities, because of the pain. A proportion of the children did not practise sports outside school. In those cases impairment in sports activities was based on impairment in school gymnastics.
Absence from school due to the pain was coded into predefined categories: no absence; less than once a month; 1-3 days a month; 1-3 days a week; 1-4 consecutive weeks; 1-3 consecutive months; and more than 3 consecutive months. The cut-off point for school absence was set at the categories 1-3 days a month and higher. Social impairment was defined as either having to stop, reduce, or adjust the contact with peers, due to the physical complaints. Nocturnal awakening was coded as: no waking up; less than once a month; 1-3 nights a month; 1-3 nights a week; and waking up every night.
Insomnia was defined as waking up at least 1-3 nights a month. Nocturnal awakening was only coded when it was said to be strictly related to the pain. Finally, these four domains were summed when coded ''yes'' to create a total impairment rate. Significant impairment was defined as interference on at least two out of the four domains.
Functional disability was assessed with three scales of the Child Health Questionnaire (CHQ). 11 12 Somatic complaints were evaluated with the Children's Somatisation Inventory (CSI). 13 The Pediatric Pain Questionnaire (PPQ) was administered to record data concerning pain intensity. 14 The study was approved by the Medical Ethics Committee of the University Medical Centre Utrecht.
Measures

The Children's Somatisation Inventory (CSI)
The CSI is a 35 item self-report inventory. 15 The extent to which a child has been bothered by a symptom in the past two weeks was noted on a five point scale varying from 0 = ''not at all'' to 4 = ''a whole lot''. 13 In our study a symptom was considered if rated 1 or higher. CSI outcomes were subsequently grouped into four subscales: neurological symptoms, cardiopulmonary symptoms, gastrointestinal symptoms, and pain symptoms. In addition, a corrected CSI total symptom score was computed in which those symptoms commonly associated with the primary complaint of the child were ignored. The CSI has been shown to have adequate test-retest reliability. 
*There is overlap between consultations; a child can have consulted several specialists, for instance both a general practitioner and a paediatrician. ÀGender difference in current pain intensity: p = 0.001 (Mann-Whitney U, z = 23.2). Paramedic specialists include: physiotherapist, psychologist, complementary medicine, remedial educationalist, speech therapist, social services, or other.
The Child Health Questionnaire Child Form (CHQ-CF)
The CHQ is a health status measure for children, which covers both physical and psychosocial domains. The questionnaire has been validated in over 32 countries, both in the general population and in chronically ill children. 12 17 18 In our study the scales covering physical functioning, role/social limitations due to physical problems, and general health perceptions from the CHQ children's self-report form (CHQ-CF) were used. 11 Scores range from 100, indicating no impairment at all, to zero, indicating very severe impairment. Low scores on the physical functioning scale reflect severe limitations in performing all physical activities, including self-care, due to the health condition. Low scores on the role/social scale indicate important limitations in schoolwork or activities with friends as a result of the health condition. Low scores on the general health perception scale reflect that the children believe that their health is poor and likely to get worse.
The Pediatric Pain Questionnaire (PPQ)
In this paper only the visual analogue scales (VAS) of the PPQ have been used. Children had to score their current pain level and the highest level of pain in the days preceding the completion of the questionnaire. The VAS ranged from 0 = ''no pain'' to 10 = ''worst possible pain''. The VAS has demonstrated validity for use in school aged children. 19 
Data analysis
For statistical analyses the Statistical software Package for Social Sciences, version 11.0 (SPSS 11.0) was used. Non-parametric methods (Kruskal-Wallis, Mann-Whitney U) were used for analysis of questionnaire outcomes and pain duration, since these variables are not normally distributed. Proportional data were analysed from contingency tables with x 2 analysis. Univariate and multivariate (backward selection-likelihood method) logistic regression analyses were performed to assess the association of possible predictor variables with significant impairment. Results are displayed as odds ratios with corresponding 95% confidence intervals. Statistical significance was assumed for p values (0.05. Figure 1 represents a flowchart of the inclusion procedure. The non-participants were more often boys (44% versus 28%, x 2 = 4.0, df = 1, p = 0.05). Table 1 shows the general patient characteristics. On average, the consultant physician group (C group) reported higher current pain scores (mean 5.1 (SD 31) versus mean 3.8 (SD 3.1), z = 22.2, p = 0.03) and longer pain duration (median 16.5 (range 3-144) versus median 8.0 (range 3-84), z = 22.72, p = 0.007). The difference in pain intensity between the two groups was completely attributable to girls.
RESULTS
The majority of the children reported impairment on one or more domains in daily life (fig 2) . Fourteen per cent (10/73) of the children with school absence missed out on school for three or more consecutive months. Social impairment was present in 40% (54/134) of the children and mostly concerned less or adjusted contact with friends. Two children reported complete isolation from peers due to their pain. Sixty four per cent (31/48) of the children with nocturnal awakening reported disrupted sleep on a weekly basis. The GP group suffered significantly less impairment than the C group, although it was still considerable.
The Children's Somatisation Inventory (CSI)
The CSI could be analysed for 145 children and results are displayed in table 2. There were no significant differences between the GP group and the C group: mean number of complaints 10.7 (SD 6.0) versus 9.3 (SD 6.1) (z = 21.3, p = 0.2). Headache was the most frequently reported symptom (101/145), followed by low energy (92/145), abdominal pain (91/144), and arthralgia (87/144). Nausea, dizziness, and muscular pain were furthermore mentioned by at least 50% of the children. Girls reported more somatic symptoms, both in number and intensity. Both boys and girls reported symptoms related to different subscales: 58% (84/ 145) reported symptoms on all subscales.
The Child Health Questionnaire (CHQ)
The majority of children showed limitations in everyday physical functioning (PF), role/social functioning (RP), and/ or general health perceptions (GHP) due to pain. Table 2 shows mean CHQ scale scores based on data from 135 analysable questionnaires. Children with musculoskeletal pain reported the severest impairment in physical functioning (72.2 versus 75.1 (headache) and 83.2 (abdominal pain), x 2 = 8.5, df = 2, p = 0.01). However, they had the highest general health perceptions (65.9 versus 45.9 (headache) and 53.9 (abdominal pain), x 2 = 16.4, df = 2, p = 0.001). Suffering from headache led to the highest interference with role/social functioning (50.9 versus 73.8 (abdominal pain) and 77.7 (muscular pain), x 2 = 12.3, df = 2, p = 0.002). Consistent with the previously reported impairment in sports activities (fig 1) , the GP group reported less impairment on the physical functioning scale (mean 81.1 (SD 21.8) versus mean 74.1 (SD 27.8), z = 22.3, p = 0.02). This group furthermore perceived their general health to be better (mean 64.6 (SD 19.4) versus mean 54.1 (SD 23.1), z = 22.4, p = 0.02). Figure 3 displays the number of impaired domains in the children, subdivided by referral status. The C group reported impairment on significantly more domains (mean 2.04 (SD 1.2 ) versus mean 1.5 (SD 1.1), z = 22.8, p = 0.007). In both groups social impairment seemed to evolve relatively late, only after sports and school activities were affected. Univariate logistic regression analysis showed that chances for significant impairment (that is, interference on at least two domains in daily life) were higher if the child (1) was older, (2) suffered from headache or musculoskeletal pain, (3) was referred for academic evaluation, (4) reported more physical complaints, (5) reported impaired physical functioning, (6) reported impaired role/social functioning, (7) had lower general health perceptions, and (8) reported high levels of current or worst pain intensity (table 4) . Although pain duration in itself was not a predictor for impairment, a notable finding was that in the GP group the duration of the pain prior to referral was shorter when the children were significantly impaired (15.7 versus 26.8 months, z = 2.27, p = 0.02). Independent predictors of impairment are displayed in table 4. 
Total impairment
DISCUSSION
Our study shows that children with UCP on intake report significant impairment in functioning on multiple domains in daily life. We evaluated children referred to a university teaching hospital for children and youth, in contrast to other clinical studies which are predominantly conducted in highly specialised pain settings. 9 10 20-25 Although our outpatient clinic is based in a university teaching hospital, 34% of our sample was only evaluated by a general practitioner prior to referral. Our results therefore are partly applicable to other, non-academic, hospital based situations. This is the first study to evaluate children from an outpatient clinic without restriction to a specific pain condition and without focusing on a medical explanation for the pain. Wessely and others have recently stressed the importance of this conceptual approach and have pointed out that there might be much more communality between various pain syndromes than believed thus far. 7 26 Some limitations of our study need to be addressed. Consistent with general findings in community based studies, the girls in our sample reported physical symptoms most frequently.
1 However, the difference was not as large as expected and tended to disappear when CSI total scores were corrected for the primary complaint. Since our study is hospital based, differential referral might be an issue. Girls tend to seek medical care for their chronic pain sooner than boys do. 2 Possibly those boys who eventually turn to medical services are the ones with the more severe complaints, thereby levelling differences. Due to the cross-sectional design of the study we are restricted to investigating temporal relations in our data and thus causal inferences cannot be made. Lastly, in retrieving our data we were forced to rely on the recollection of patients and their parents. Some recall bias therefore cannot be fully excluded.
Having addressed the above, a further elaboration on our data is possible.
Children from both the GP group and the C group reported substantial impairment in everyday life, although in the latter group significantly more impairment was encountered. In the GP group significant impairment was associated with shorter pain duration. Apparently, severity of impairment prompted referral earlier in the disease process.
Data on sleep disorders in the general population are sparse. In a school sample of children, 12% were self-reported problematic sleepers and 7.2% reported waking up at night very often. 27 Although our results are not completely comparable due to differences in assessment techniques, it appears that children with UCP experience substantially more nocturnal awakening. School absence in our sample is comparable to or even higher than in children referred to Significant impairment is defined as impairment on at least two domains in daily life. *GP group, children referred for primary paediatric care; C group, children referred for academic evaluation. specialised pain clinics. 9 20 Excessive absence from school may result in difficulties in completing academic work, being retained in the grade, and interference with social adjustment. 28 29 Disturbed sleep can further add to problematic school performance.
The CHQ-CF has been evaluated in a Dutch and Australian school sample. Within both samples, subgroups of children were identified suffering from two or more chronic somatic diseases. 12 30 The mean scores found in our group were markedly lower than those in both school samples. In addition, children with UCP reported considerably lower physical and role/social functioning compared to the school sample subgroups with chronic diseases. The general health perceptions were comparable in both groups. Thus, perceived limitations in referred children with UCP are far higher than in average schoolchildren and comparable to or worse than in children with somatic, chronic, diseases.
The mean number of physical complaints reported on the CSI is substantial, even when corrected for the primary symptom. A mean of 1.94 physical complaints was found in a large school sample when only complaints rated as ''a lot'' or ''a whole lot'' were considered. 13 Our study focused on the presence of a symptom, rather than on its intensity. Being bothered by non-intense but constantly present physical signs or symptoms might be a burden in everyday life. Although to our knowledge no studies have been performed addressing this specific issue, there is circumstantial evidence to illustrate this view. 31 A few independent indicators of significant impairment emerged from our data, mostly in the expected direction. What is remarkable in our opinion is that a poor belief in his/ her own health increased the chance for significant impairment in the child. Research has indeed shown that a patient's attribution to possible causes influences health related behaviour. [32] [33] [34] It is furthermore recognised that those in control of their symptoms can better cope with bodily discomfort. 35 Thus, when confronted with a child with UCP it might be to the child's benefit to inquire after the child's health beliefs. However, these results should still be interpreted with care given the cross-sectional nature of our study.
Especially in the light of long term outcome the impairment of referred children with UCP should be identified and acknowledged in an early phase. [36] [37] [38] Future research should focus on unravelling the impairing mechanisms, such as psychiatric (co)morbidity, personality factors, family characteristics, and environmental stressors.
In conclusion, children with UCP suffer substantial impairment on several domains in daily life. These limitations are in part modified by main presenting symptom, role/ social functioning, pain intensity, and general health perceptions. So, even when only based on this impact on daily life, close and careful attention to these children is warranted.
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